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Hypoxia-inducible factor-1 (HIF1) is a critical transcription factor involved in cell 24 response to hypoxia. Under physiological conditions, its a subunit is rapidly degraded in 25 most tissues except testes. HIF1 is stably expressed in Leydig cells, which are the main 26 source of testosterone for male, and might bind to the promoter region of steroidogenic 27 acute regulatory protein (Star), which is necessary for the testosterone synthesis, 28 according to software analysis. This study aims to identify the binding sites of HIF1 on 29 Star promoter and its transcriptional regulation of Star to affect testosterone synthesis. 30 Testosterone level and steroid synthesis-related proteins were determined in male Balb/C 31 mice exposed to hypoxia (8% O 2 ). While HIF1 was upregulated, the testosterone level The main function of Leydig cells is synthesizing and secreting testosterone, 83 producing 95% of the total amount in males (Svechnikov, et al. 2010 Center of Nantong University, were used for isolation of primary Leydig cells as Figure) . PCR products were sequenced and verified (Supp. (Fig. 5E ) significantly decreased. Both mRNA and protein levels of StAR (Fig. 5D) 321 significantly increased synchronously with testosterone concentration (Fig. 5F ).
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Immunofluorescence results confirmed that the repression of HIF1α by digoxin was In this study, we used hypoxia as a powerful means to increase the HIF1 level, which 432 significantly decreased the testosterone level, consistent with clinical results (Fig. 1) . It 
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The pRL-TK vector was co-transfected to normalize transfection efficiencies. Results
62
were presented as a luciferase/Renilla ratio (n = 6, *** p < 0.001vs. Nor). Nor, nomorxia. 12 h hypoxia (8% O2) treatment, mouse testis HIF1α protein levels were determined by western blot, and serum testosterone concentrations were examined by ELISA (n = 10, *** p < 0.001 vs. 0 h). B, Histopathological changes were determined by H&E staining of testis from mice after hypoxia (8% O2) treatment for 0, 4, 8, or 12 h (n=10). C, rat primary Leydig cells were exposed to 1% O2 for 0, 1, 2, 4, 8, and 16 h. HIF1α protein levels were determined by western blot, and supernatant testosterone concentrations were examined by ELISA (n = 6, * p < 0.05 and *** p < 0.001 vs. 0 h). D, E or F, TM3 cells were exposed to 1% O2, 200 μM CoCl2, or 200 μM DFX for 0, 1, 2, 4, 8, and 16 h. HIF1α protein levels were determined by western blot, and supernatant testosterone concentrations were examined by ELISA (n = 6, * p < 0.05, ** p < 0.01, and *** p < 0.001 vs. 0 h). DFX, Deferoxamin.
172x112mm (300 x 300 DPI) Figure 2 . Testosterone decline induced by HIF1 is recovered by pregenolone but not cAMP. A, testosterone levels after cAMP addition in the supernatant of TM3 cells with hypoxia, CoCl2, or DFX exposure (n = 6, *** p < 0.001). B, testosterone levels after pregenolone addition in the supernatant of TM3 cells with hypoxia, CoCl2, or DFX exposure (n = 6, * p < 0.05, *** p < 0.001). Nor, nomorxia. Hyp, hypoxia. DFX, Deferoxamin.
99x44mm (300 x 300 DPI) Figure 3 . Changes of testosterone synthesis-related protein after hypoxia, CoCl2, or DFX treatments. A and B, protein levels of HIF1a, VEGF-A, P450scc, 3b-HSD, StAR, and B-actin in mouse testis were determined by western blot, and mRNA levels of Star, hsd3b, cyp11, and nr4a1 were detected by real-time PCR (n = 10, * p < 0.05, ** p < 0.01, and *** p < 0.001 vs. 0). C and D, Protein levels of HIF1a, VEGF-A, P450scc, 3b-HSD, StAR, and B-actin and mRNA levels of Star and vegfa in primary Leydig cells (n = 6, ** p < 0.01 and *** p < 0.001 vs. 0). E and F, Protein levels of HIF1a, VEGF-A, P450scc, 3b-HSD, StAR, and B-actin and mRNA levels of Star and vegfa in TM3 cells (n = 6, ** p < 0.01 and *** p < 0.001 vs. 0). Nor, nomorxia. Hyp, hypoxia. DFX, Deferoxamin.
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